Introduction 19
[2] The driving forces behind ice age cycles are hotly debated. In particular, the 20 abrupt end of ice ages and dominance of the 100 kyr signal in climate cycles are not well 21 understood [e.g. Shackleton, 2000; EPICA community members, 2004]. Orbital 22 eccentricity, which ties closely to the 100 kyr signal, is a relatively small forcing in terms 23 of insolation, and thus its association with the largest peaks in CO 2 is unexpected. 24
Seafloor spreading is generally viewed as a steady-state process on the 100 kyr time 25 and/or more thinning due to faulting, resulting in deeper bathymetry. While a lag is 131 predicted between forcings and eruptions, during voluminous eruptions it is common for 132 lava to flow away from the axis 100's of m's to as much as 2 km, meaning that lava is 133 built up on seafloor that is 1000's to 10,000's of years older than the eruption itself, thus 134 perhaps counteracting the system lag in terms of seafloor appearance. 135
[10] At 17°S the SEPR is spreading at a full rate of ~14.7 cm/yr [Scheirer et al., 136 1996], and high-resolution bathymetric maps extend 100's of km off-axis. Figure 3A  137 compares bathymetry for ~775 kyr of spreading on the western side of the SEPR at 17°S 138 (Supporting Figure S1) , with a ~800 kyr CO 2 time series from Antarctic ice-cores [Lüthi 139 et al, 2008 , and references therein], (which broadly follows sea-level at longer time 140 periods), as well as orbital eccentricity [Varadi et al., 2003 ], which ties closely to the 141 ~100 kyr periodicity in Milankovitch cycles. A visual comparison indicates correlationbetween periods of low CO 2 , low orbital eccentricity and periods of apparent decreased 143 magmatism, as well as periods of abruptly increasing CO 2 , and abruptly increasing 144 magmatism, and high orbital eccentricity. An examination of the spectral energy of these 145 data supports this interpretation, with peaks at a wavelength near 100 kyr for both the 146 bathymetric, CO 2 and eccentricity data ( Figure 3B ). Normalized overlays of the 147 bathymetry and CO2 (Supporting Figure S2 ) and bathymetry and eccentricity 148 (Supporting Figure S3) The contribution of off-axis volcanism, submarine back-arc volcanism, and island arc 177 volcanism, which would also be influenced by loading and unloading, may be an 178 additional factor. 179 Seafloor bathymetry exhibits clear peaks at ~96 kyr, ~71 kyr and ~55 kyr, with much 364 smaller peaks at ~44 kyr and other higher frequencies. The CO2 and eccentricity data 365 also show prominent peaks at ~95-96 kyr. CO2 shows some deflection at ~71 kyr 366 relative to eccentricity and smaller peaks at higher frequencies. Eccentricity has a small 367 peak at ~55 kyr. Note that due to uncertainties in absolute spreading rate, including theassumption of consistent spreading rate over this time scale, true timing of peaks may be 369 slightly different. Periodogram done using the Welch power spectral density method. 370 
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The supporting text provides a detailed explanation of the data that went into the calculation of present day eruption rates, as well as considerations in calculating the spreading rate for the SEPR from 17°21'S -17°29'S. The figures provide a map of the SEPR 17°20'S-17°30'S area with the location of the bathymetric profiles shown. The figures also provide overlays of the relevant bathymetric, climate and eccentricity data along with cross-correlations.
Text S1. Present Day Eruption Rates
Knowledge of the geographical distribution of seafloor eruptions comes primarily from hydroacoustic monitoring. This is geographically and temporally limited, but has been available at the Therefore it can be inferred that based on the limited data available, we are currently in a period of reduced volcanic activity at mid-ocean ridges. However, on a geological time scale these data cover an extremely short time span, and the assumption of 1 m of spreading occurring with each eruption may be over simplified.
Text S2. SEPR 17°S Spreading Rates
Note that spreading is thought to be asymmetric at this location, with the Western side spreading more slowly, and the half spreading rate is not predicted to be half the full spreading-rate (6.5 cm/yr vs. 7.35 cm/yr). Small errors in spreading rate compound with age in comparing bathymetric profiles to climate and eccentricity data. Correlation coefficients and statistical significance were found to be highest when using a half-spreading rate of 7.3 cm/yr (~half of the full rate) rather than the asymmetric rates predicted. These short term spreading rates are based on magnetic anomalies which are useful for long-term averages, but in the case of the last ~740,000 years (the length of the climate data compared) this is entirely within the Bruhnes period and thus defined by only one period of normal magnetic polarity. Adapted from: http://large.stanford.edu/courses/2007/ph210/pavlichin2/ Early January is the to the right and early July is to the left (greatly exaggerated). In January the squeezing is maximized, but the impact of this on the stress field will vary as Earth rotates on its own axis. As Earth moves further away from the sun, there will be a relaxing of the squeezing stresses, and it appears that this is the most likely time for seafloor eruptions to occur. 
